A number of competing social preference models have been developed inspired by the evidence from economic experiments. We test the relative performance of some of these models using an experimental design that is aimed at capturing pure distributional concerns in a multi-person setting. We find that the individuals in this study are heterogeneous and that they do not follow any single notion of fairness or inequality aversion. In addition, the results suggest that efficiency concerns are not confined to students of economics but are important to students of all disciplines.
Introduction
A number of social preference models have been developed in an effort to explain and organize the evidence from economic experiments. It has been found that people share with others in dictator games, reject offers in ultimatum games, cooperate in public good games etc., all of which is in direct conflict with traditional microeconomic utility theory. Fehr (2001) distinguishes between two approaches used when explaining the behaviour observed in experiments. The first assumes that some agents have social preferences such that their utility depends not only on their own material payoff but also on how much the other players receive. The second approach deals with "intention based reciprocity" where it is assumed that the player cares about the intention of her opponent. Although there is much evidence that perceived intentions are often important, this paper focuses solely on the former. Thus, the experiments designed here aim to capture "pure" social preferences, i.e. the nature of distributional concerns rather than strategic or retaliatory preferences. Consequently, this study examines how people respond to unfair outcomes rather than unfair intentions. More specifically, the purpose of this paper is to test the performance of some of the better known social preference theories of difference-aversion, maximin preferences and efficiency concerns using real money distributional experiments.
One category of social preference models are difference aversion models such as those put forward by Loewenstein, Bazerman and Thompson (1989) , Fehr and Schmidt (1999) and Bolton and Ockenfels (2000) . These models presume that individuals are averse to differences in relative payoffs and would therefore never sacrifice from their own payoff or reduce the payoff of others if the action resulted in a less equitable outcome. An alternative to the difference aversion models are social welfare models that combine distributional concerns with preferences for efficiency (surplus maximization).
The Quasi-maximin model by Charness and Rabin (2000) is one of the more prominent social welfare models where Rawlsian maximin preferences are integrated with efficiency concerns.
The various social preference models provide different explanations for the experimentally observed behaviour, but it is sometimes possible to explain the same experimental data using different models. For example, sharing in dictator games is explained by Andreoni and Miller (2002) as being due to maximin preferences while the same results can be explained by difference aversion according to Bolton and Ockenfels (2000) and Fehr and Schmidt (1999) . Similarly rejections in ultimatum games and cooperation in prisoner's dilemma games is ascribed to difference aversion by Bolton and Ockenfels (2000) and Fehr and Schmidt (1999) while Rabin (1993) interprets such behaviour as reciprocity.
A number of studies have examined and tested various social preference models including those discussed above. The difference aversion models do not incorporate efficiency but there is evidence indicating that efficiency is an important component in preferences. Studies by Charness and Grosskopf (2001) , Kritikos and Bolle (2001) , Andreoni and Miller (2002) , Rabin (2000, 2002) as well as Engelmann and Strobel (2004) found that a majority of participants are efficiency rather than equity orientated. Furthermore Andreoni and Miller (2002) construe participants who equalize payoffs as exhibiting what Charness and Rabin (2000) describe as social-welfare preferences rather than difference aversion. Engelmann and Strobel compared the performance of the Bolton-Ockenfels and Fehr-Schmidt models and found a clear influence of efficiency and maximin preferences. Overall they found that the FehrSchmidt model fared better than the Bolton-Ockenfels model, but only when predicting the same choices as the Rawlsian principle. The jury is still out on this issue however. Fehr, Naef and Schmidt (2004) found that efficiency was of little concern when they replicated the experiments of Engelmann and Strobel using non-economist respondents.
Furthermore, the authors raised doubts regarding the relevance of the Rawlsian motive in strategic games based partly on the experiments by Güth and van Damme (1998) as well as those by Frechette, Kagel and Lehrer (2003) where little concern was shown for the lowest pay-offs suggesting that maximin preferences are of little importance in strategic interactions. Further support for the difference aversion theory is given by Güth, Kliemt and Ockenfels (2003) who found that fairness concerns dominate efficiency concerns in dictator dilemma experiments where there is a trade-off between fairness and efficiency.
1 The experiments by Güth and van Damme (1998) , Bolton, Katok and Zwick (1998) amongst others are used by Bolton and Ockenfels (2002) to support the theory of self-centred fairness that is embodied in their model. These results
were not supported by Rabin (2000, 2002) , 2 who found that individuals did indeed care about the distributions of pay-offs among other parties. Kagel and Wolfe (2001) designed a 3-person modification of the ultimatum game in order to test the Fehr-Schmidt and Bolton and Ockenfels models. 3 Their results show insensitivity to third party allocations and reject both the difference aversion models; furthermore, their results even fail to support social-welfare preferences.
The lack of concurrence regarding the empirical evidence motivates further study into the nature of distributional concerns. This paper tests the relative performance of some 1 In dictator dilemma games, the recipient receives more than the dictator donates. 2 The authors designed an experiment with a direct test of Bolton and Ockenfels hypothesis that individuals are unconcerned about the allocation among other parties. The results reject the Bolton and Ockenfels model but are consistent with both the social welfare and Fehr-Schmidt models. 3 In this game, one person allocates a sum of money to two others, one of which is randomly chosen to accept or reject the offer. Rejection gives both the responder and the proposer zero income but a positive consolation prize is given to the non-responder. The results show little reduction in rejection rates, holding offers constant, with and without consolation prizes, contrary to the prediction of both difference aversion models.
of the more prominent social preference theories of difference-aversion, maximin preferences and efficiency concerns in distributional experiments using an approach that is somewhat different to previous studies. Firstly, within the standard approach experiments are conducted using 2 or 3 players and it is therefore of interest to observe if there is any strong correspondence to any of the social preference models when there are more players involved. In addition, the parameters of the models are rarely estimated in previous studies as the structures of these games do not usually provide sufficient information because they yield outcomes from choices that result in the highest utility for the individuals (dictator games, ultimatum games, binary choices between distributions etc) rather than indifference between choices. Finally and most importantly, the results from previous experiments do not always allow us to discriminate between the different models as the results are often consistent with more than one model. In this paper the experiments are conducted in groups of 11 individuals, where each subject is required to state what we call their "equality equivalence" for an unequal distribution for the group. We define equality equivalence as the value of the egalitarian pay-off for which the individual is indifferent between the unequal and the egalitarian outcome. 4 As will be shown, the individuals' responses classify them into one of the different models and the design of the experiment is such that membership in one of the models is mutually exclusive.
The rest of the paper is organized as follows: Section 2 provides a description of the experimental design and procedure followed by an overview of the different social preference models in sections 3. The results from the study are presented in section 4
followed by the conclusions in section 5. 4 According to Rabin (1993) as well as Dufwenberg and Kirchsteiger (2004) , intentions play a role when individuals are motivated by reciprocity considerations. If so, the individuals in this study, believing that the other respondents would base their choices out of "kindness" would wish to reciprocate this unselfish action. However this study disregards such effects assuming that the individuals' responses reflect only their distributional concerns.
The Experiment

Experimental Design
We design an experiment where individuals' preferences and the performance of the different models are evaluated by observing the equality equivalence (S) for three different distributions of money among the 11 subjects. The respondents were presented with three questions, for each of which there were two alternatives. Alternative 1 was a given (unequal) distribution for the group while Alternative 2 was the egalitarian distribution where the individual's task was to choose the level of money (S) in each case so that she is indifferent between the pay-off distributions in Alternatives 1 and 2.
In all three questions, the total surplus in Alternative 1 is 1800 SEK while the individuals pay-off is 300 SEK. used to avoid strategic responses by the participants. All participants receive the same pay-off if the stated value for S is less than a subsequently drawn random number. This random number is also the pay-off of each individual. In the case where S coincides with or exceeds the randomly drawn number, the pay-offs are in accordance with Alternative 1. Respondents are restricted to stating values for S less than or equal to 300 which is their payoff in Alternative 1. Thus, stating one's equality equivalence is the dominant strategy. The individuals can then be categorised into the different models.
The alternatives were designed so that membership is mutually exclusive in that it is not possible for a respondent to belong to more than one group.
While the behaviour of some participants appears to be consistent with the differenceaversion models, it is possible that individuals may also have surplus concerns. In order to see whether concerns for efficiency are present, a follow up question was put to the participants. The question has similarities to the one sided dictator dilemma treatment used in the paper by Güth, Kliemt and Ockenfels (2003) . The original distribution is equal for all players so that each individual receives 100 SEK. Individual i has the possibility to donate money to the others in the group. For every SEK donated, the payoff of every other individual is increased by 0.25 SEK. Thus every SEK given away by individual i will increase the total surplus by 1.5 SEK. If the values of S given by individual i appear to correspond to the one of the difference aversion models above but a positive donation is made to increase the surplus then this is sufficient for us to conclude that in at least those cases the models are incomplete and concern for efficiency should be accounted for.
Experimental procedure
A total of 132 undergraduate students from various disciplines were recruited on campus at Karlstad University to participate in the study. The experiment was conducted in 12 sessions in groups of 11 students, although in order to ensure a full head count, 12 students were summoned on each occasion. Only the first 11 arrivals were accepted as participants while the 12 th was paid a show-up fee of 50 SEK. The participants were seated individually with unobstructed views of all other participants.
Each participant was given an envelope containing full instructions (a translation is available from the author upon request) as well as an identity number. The same identity number was printed on the back of the questionnaire. The session began with the experimenter explaining how the payment procedure guaranteed complete anonymity for the participants after which the distribution part of the survey was explained first along with the incentive mechanism. This part of the experiment took between 20-25 minutes. The distribution task was explained using an example with a distribution similar to those in the survey. The incentive mechanism was illustrated using trial runs assuming different varying S-values. The cognitive demand on the students is considerable in this kind of experiment, so great pains were taken to ensure that the students had understood the nature of the task as well as the incentive mechanism. 6 The three distributions were presented on the overhead and their characteristics were described to the subjects in a similar fashion as described in section 3. In order to assist the subjects in the distribution questions they were told the following: The participants were given time to answer the distribution questions before the donation to the surplus task was presented. The subjects were asked to place their pens on their tables to signal when they had finished each task. Finally the participants were required to fill in some information regarding their socioeconomic status. The variables collected were gender, number of siblings, political preferences and choice of discipline. 6 Nonetheless, it is possible that some participants still did not grasp that stating their equality equivalence S is the dominant strategy. Thus they were also told that if they did not fully understand the incentive mechanism, they should "trust" the instructor in that it was in their best interest to answer in accordance with their preferences and that they had nothing to gain, but could possibly lose by not doing so. They were further told that the instructor would stay behind at the end of the session to explain the incentive mechanism more thoroughly if they did not wish to ask questions in front of the group.
Each experimental session lasted about 40 minutes. The questionnaires were collected and one was picked at random. A dice was thrown by the instructor to establish for which of the four questions the payoff would occur. For questions 1-3 the incentive mechanism was evoked where a number "R" was picked at random from a box. If R ≤ S then the pay-offs were according to Alternative 1 whereas if R>S then all the individuals received the same pay-off R. In the former case, identity numbers were picked one by one at random with the associated pay-offs increasing in magnitude as the numbers were picked. The instructor noted the payoffs on a sheet of paper which was given to another person and the participants were able to collect their pay-offs individually using their identity cards.
The models
The models tested in this study are the difference aversion models of Fehr and Schmidt (1999) and Bolton and Ockenfels (2000) , the social welfare model of Charness and Rabin (2000) as well as a more general inequality aversion model. In this section we present a general overview of the different models. We begin by considering the two difference aversion models. absolute and relative pay-offs will determine how much the individual is willing to sacrifice in order to obtain an egalitarian solution.
The difference between the two difference aversion models is that in the Fehr-Schmidt model the individual compares her own pay-off with each and every other individual in the reference group. In the Bolton-Ockenfels model the individual's only concern is her share of the total surplus and the pay-offs of other individuals do not enter directly into the motivation function. In the case where a transfer of money is made from an individual with a higher pay-off to an individual with a lower pay-off, utility will increase in the first model but remain unchanged in the second.
The social welfare model that we will test is the Quasi-maximin model of Charness and Rabin (2000) , which is basically a reinterpretation of the Andreoni and Miller (2002) individual, concerns for the total surplus, differences between the individuals own payoff and the pay-off of others or any combination of the above. We refrain from stipulating any precise functional form as the purpose here is merely to obtain some measure of the proportion of subjects that have concerns for inequality per se.
Depending on the values of the stated equality equivalence (S) each individual can be categorised into one of the different models. Defining the inequality premium, E, for a particular distribution as the maximum amount of money an individual is willing to sacrifice from her endowment in order to achieve an equal distribution for the group so that E=300-S, we then have the following classification of responses.
1) If
then the individual's preferences fit the Fehr-Schmidt model. The distributions in questions 2 and 3 are equivalent in this case as the redistribution of payoffs between the other participants does not affect the average distances to the individuals own pay-off. It is also necessary that the inequality premium in question 1 be higher than in the other two questions as the average distance from those with lower and higher pay-offs increases, and thus the distribution in question 1 will give the individual the lowest utility. 
Results
The values for the inequality premiums for the first two questions (E 1 and E 2 ) range from 0 to 300 with means of 101 and 92 respectively. The corresponding values for E 3 are from 0 to 200 with a mean of 57. Detailed tables including the means and standard deviations of the inequality premiums for the total and each group separately are given in table A1 in appendix. If we look at the mean values directly, we have that E 1 > E 2 > E 3 . This implies that preferences are consistent with the inequality aversion model that was developed in this paper. However, individuals are heterogeneous between as well as within models and we use the inequality premiums of each individual to classify them into the different models. Table 1 below presents the number of participants whose responses are consistent with the different models; note again that the groups are mutually exclusive. The group "Other" consists of individuals whose preferences do not appear to fit any of the models above. The table also includes the number of individuals in each category that sacrificed money in order to increase the total surplus in the follow-up question. Self Interest 10 (7,6%) 0 (0.00%)
Other 10 (7,6%) 3 (30.0%)
Total
(100%) 36 (27,3%)
The group of responses consistent with our general model of inequality aversion was the largest with 39 individuals (29.5%). followed by the difference aversion group consisting of the Fehr-Schmidt and the ERC models with a total of 37 individuals.
Within the difference aversion group the ERC model fares considerably better than the Fehr-Schmidt model with more than three times the number of participants falling into the former category. The Quasi-maximin model was in close third place with 36 individuals. Although the difference aversion models appear to perform at least as well as the Quasi-maximin model, each group receiving roughly 28% of the respondents, nearly a third of the respondents in the difference aversion group made donations in order to increase the surplus, thereby also increasing the level of inequality. This is in direct conflict with the predictions of both difference aversion models and the implication would be that for those individuals at least, the models do not completely capture preferences. Nor can we exclude possible preferences for efficiency among those individuals within the group who did not make a donation as the disutility from the lower payoff and increased inequality may not have compensated for the utility derived from the increase in the total surplus. There were 10 individuals (7.5%) in the "Self interest" group, i.e. those individuals who were unconcerned with the pay-off of others. 8 The group "Others" had the same number of individuals as the Self Interest group. The only general pattern observed in this group was that 9 out of 10 of the respondents considered the distribution in question 2 to be the worst and as such had the highest inequality premiums.
Apart from stating their inequality premium for the three distributions, the participants were also required to answer some questions on their socio-economic status. A multinomial logit model was used in order to see if it was possible to classify respondents into the different model groups based on values of the set of socioeconomic characteristics. The only variable found to have any effect was gender in the model group "Self Interest" where 80% of the individuals in the group were male. 9 Consequently, we are not able to explain the difference in preferences using observable individual characteristics to any great extent.
As mentioned in the introduction it is possible to estimate the parameters values of the Fehr-Schmidt as well as the Charness-Rabin utility functions using the information provided in the experiment. The parameter values of both models were calculated and the descriptive statistics of these are given in tables A2 and A3. 10 The Pearson correlation measure between the two parameters α and β for the Fehr Schmidt group was found to be -0.625 at a significance level of 0.36. Thus, individuals with higher β values tend to have lower α values and vice versa, or in other words, those who are more altruistic tend to be less envious and vice versa. In the Quasi-maximin group it was found that as many as 11 of the δ parameter values and one of the γ parameter values were greater than 1 which is clearly unreasonable as δ>1 implies that the parameter for efficiency (1-δ) is less than 0 implying that an increase in efficiency lowers the individual's utility. With the numbers in this particular experiment it is sufficient that E 2 >2 E 3 for δ to be greater than 1. The descriptive statistics in the appendix also include adjusted parameters where values greater than 1 were set equal to 1. More than 60% of the adjusted parameter values for efficiency (1-δ) were zero implying that efficiency was not a factor considered important by most of the respondents. Two of the respondents had adjusted values of γ=1 implying that they have purely "disinterested" preferences in that they value the pay-offs of others as much as their own.
11
The test for efficiency in the follow-up question is rigorous in the sense that those individuals who make positive donations to the common surplus are both sacrificing money and moving away from the egalitarian solution, and as such their concern for efficiency is irrefutable. However, although the test above is sufficient in order to ascertain preferences for efficiency, we cannot rule out such preferences for those who
do not make such a donation as it is quite possible that the utility gain from the increased surplus does not outweigh the disutility from the decrease in own wealth and equality. Positive donations were made by 36 (27.3%) individuals. Of these, the donations ranged between 5 and 100 SEK, with a mean and standard deviation of 28 and 22 respectively. These results are in stark contrast to the results from the two-person dictator dilemma game by Güth, Kliemt and Ockenfels (2003) Fehr and Schmidt (2004) argue that the relevance of the efficiency motive is largely restricted to students of economics and business administration who value efficiency rather than equality. It might be the case that students of economics may have been taught that efficiency should be considered as an important issue and as such would value equity less and efficiency more than students of other disciplines so we checked for subject pool effects in this issue. 72 of the participants were students of economics who had completed at least one term of economics while the remaining 60 participants came from various other disciplines. Of these 20 economists (27.8%) and 16 non-economists (26.7%) gave surplus increasing donations. We tested using a Chi-2 test whether it is more likely that economists gave positive donations than non-economists. Similarly, we also checked for any relationship between choice of discipline and surplus concerns. In addition we conducted t-tests to check if the mean donations differed between the two groups in that economists contributed more toward increasing the total surplus than others. The results show no significant difference between economists and non-economists in any of the tests conducted. Thus, our results do not support the argument made by Fehr and Schmidt that efficiency concerns are mainly restricted to students of economics and business.
Conclusions
This paper uses a distributional experiment in order to test the performance of some of the better known social preference theories and efficiency concerns in a neutral arena in order to examine how people respond to unfair outcomes in multi-person setting. The results show that the individuals in this study are heterogeneous and that they do not follow any single notion of fairness or inequality aversion. The number of subjects that qualified into the three categories was fairly even with the largest proportion of subjects falling into the reference inequality aversion model closely followed by the difference aversion and quasi-maximin models. Within the difference aversion group we found that the ERC model performed considerably better than the Fehr-Schmidt model with more than three times the number of participants falling into the former category.
Although the difference aversion category appear to perform at least as well as the other two, contrary to the model specification nearly a third of the respondents in the group made donations in order to increase the surplus. While difference aversion models may provide an insight into players' willingness to donate to others when ahead, they cannot explain donations which lead to an increased level of inequality. This suggests that in at least a third of the cases the difference aversion models do not completely capture preferences. Finally, we found that roughly one third of the respondents have quite strong concerns for the total surplus. It is sometimes argued that the relevance of the efficiency motive is largely restricted to students of economics and business administration and is of less concern to students of other disciplines. This study found no such correlation.
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